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(57) ABSTRACT

The disclosure provides a computer system and a boot
method thereof performing steps of: establishing an order of
interrupt vectors for an interruption according to an order of
BBS tables of hardware peripherals; preserving empty spaces
in a first address space of a memory when the hardware
peripherals are being initialized; inserting the BBS tables into
the empty spaces if the initialized hardware peripherals are
firsthardware peripherals, or inserting the BBS tables into the
first address space except the empty spaces if the initialized
hardware peripherals are not the first hardware peripherals;
disabling the hardware peripherals except a second hardware
peripheral; and rebooting the computer system to activate the
remote operating system under a preboot execution environ-
ment via one of the first hardware peripherals after the second
hardware peripheral boots the preboot execution environment
to install a remote operating system into the one of the first
hardware peripherals.

18 Claims, 6 Drawing Sheets

Start

$600—]

Establish an order of interrupt vectors for an
interruption sccording to an order of BBS
tables of hardware peripherals

1

8602~

Prescrve cmpty spaces in a memory when the
hardware peripherals are being initialized, and
insent the BBS tables into the empty spaces
when the initialized hardware peripherals are
first hardware peripherals

i

8604~

Disable the hardsware peripherals
except a second hardwere peripheral

i

$606—]

Boot a PXE via the second hardware
peripheral to install a remote operating
system into one of th first harcware
‘peripherals, and reboot the computer system
affer the remote operating system is installed

i

$608 ]

Boot the remate operating system under the
PXE via the first hardware peripheral,
which has installed with the remote
operating system, when the second
‘hardware peripheral boots the PXE




US 9,239,725 B2

Sheet 1 of 6

Jan. 19, 2016

U.S. Patent

VI DIA

0e—"

[gsnl ¢# uondQ 100g
[aan] Z# uondQp 100¢
[9612A 000 101S AX VIl [# uondQ 100g

sanuong uond( jooq |

100¢

02



US 9,239,725 B2

Sheet 2 of 6

Jan. 19, 2016

U.S. Patent

d1 DIA

[asnl ¢y uondp 100
[9612A 000 101S AX Vil T uondp 1009
l[aaH] 14 vondQ 100g

sanuoud uondp jooqg |

100g

-0z



US 9,239,725 B2

12

/

U.S. Patent Jan. 19, 2016 Sheet 3 of 6
1
:
Memory
1 O\ 1 6\
First
hardware BIOS chip
peripheral
140

A 1402 1402 1402

NN N

Second
hardware
peripheral

cooC 7

1400 1400 1400

FIG.3



US 9,239,725 B2

Sheet 4 of 6

Jan. 19, 2016

U.S. Patent

' OId

[pPo1qesid]
[pa1qesi]
[9612A 00%0 101S X VIl

¢4 uondp 1004
¢# vondQ 1009
[# uondQ 100g

sonuou uondp jooqg |

1009

0T



US 9,239,725 B2

Sheet 5 of 6

Jan. 19, 2016

U.S. Patent

¢ OIA

XXX RUBIS(T | PEO-000T HRquunu UOTSIdA | 20ep1u] JSIAA IdS ©

{100q 03 pa119Joxd ST ISIP YOTYAN 910N

gD T8TLT r6€0¢ %
a4D €l'ivy 69¢8¢ €
aL 8’1 eeleyd C
\HIN 05°€56 Il !

oAup Addoyy 1035 0

ownop  JepurA) NS dUH

T (SQALIP JO JaqUINN]




U.S. Patent Jan. 19, 2016 Sheet 6 of 6 US 9,239,725 B2

Establish an order of interrupt vectors for an

8600~ interruption according to an order of BBS
tables of hardware peripherals
A
Preserve empty spaces in a memory when the
hardware peripherals are being initialized, and
S602 ~_|

insert the BBS tables into the empty spaces
when the initialized hardware peripherals are
first hardware peripherals

!

S604 —_| Disable the hardware peripherals
except a second hardware peripheral

!

Boot a PXE via the second hardware
peripheral to install a remote operating
system into one of the first hardware
peripherals, and reboot the computer system
after the remote operating system is installed

!

Boot the remote operating system under the
PXE via the first hardware peripheral,
which has installed with the remote
operating system, when the second
hardware peripheral boots the PXE

S606 —~

S608 —~

End

FIG.6



US 9,239,725 B2

1
SYSTEM AND METHOD FOR INSTALLING
AN OS VIA ANETWORK CARD
SUPPORTING PXE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This non-provisional application claims priority under 35
US.C. §119(a) on Patent Application Nof(s).
201310628316.0 filed in China on Nov. 29, 2013, the entire
contents of which are hereby incorporated by reference.

BACKGROUND OF THE INVENTION

1. Technical Field of the Invention

The disclosure relates to a computer system and a boot
method thereof, and more particularly to a computer system,
supporting a preboot execution environment (PXE), and a
boot method thereof.

2. Description of the Related Art

Because the network transmission speed nowadays is get-
ting higher, networks are employed to support the installation
of operating systems of computer systems (e.g. desktop com-
puters, notebooks and network computers) and support
acquiring data, which is required by computer systems, from
remote servers.

Generally, connecting to remote servers through networks
is based on a preboot execution environment (PXE) technol-
ogy. The PXE technology not only can acquire data from a
remote server to support the booting of a computer system but
also can install an operating system and application programs
into the computer system via the remote server. More particu-
larly, in order to carry out the above remote operation, the
preboot execution environment is written into a flash memory
in a network card (or called as network interface card or
network interface controller.

Before the computer system installs its operating system
via the network card supporting the preboot execution envi-
ronment, users have to set the network card supporting the
preboot execution environment to be the first boot option
(Boot Option #1) having the first priority in a boot menu 20
shown in FIG. 1A. FIG. 1A is a schematic view of a boot
menu before a conventional host device is installed with an
operating system. The priorities of the first boot option (Boot
Option #1), a second boot option (Boot Option #2) and a third
boot option (Boot Option #3) are sorted from high to low. In
FIG. 1A, the boot menu 20 is in an interface of a basic input
output system (BIOS) and shows the model of the network
card as “IBA XE Slot 0400 v2196” and a block 30 which
provides users with footnotes of function keys.

In order to prevent the computer system from repeating the
installation of its operation, after the operating system is
installed into the network card supporting the preboot execu-
tion environment, the users still have to set a hard disk drive
(HDD), which the operating system is installed into, to be a
new first boot option in the boot menu 20 so that the computer
system can enter into this installed operating system, as
shown in FIG. 1B. FIG. 1B is a schematic view of the boot
menu after the conventional host device is installed with an
operating system.

However, during the installation of the operating system of
the conventional computer system, the priority of every boot
option in the boot menu 20 has to be edited many times, and
when the boot of the network card supporting the preboot
execution environment fails, other hardware peripheral (e.g.
the HDD indicated by the second boot option or the USB
indicated by the third boot option) listed in the boot menu 20
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in FIG. 1A will be booted. Moreover, if there are many remote
servers and the computer system attempts to install its oper-
ating system via the network card supporting the preboot
execution environment, information about all ofthe hardware
peripherals in the computer system will not be known accu-
rately in real time because the network card randomly
chooses one of the remote servers to install the operating
system.

SUMMARY OF THE INVENTION

According to an embodiment, the disclosure provides a
boot method of a computer system, the computer system
includes a plurality of hardware peripherals, and each of the
hardware peripherals provides a basic input output system
(BIOS) boot specification table (BBS tables). The boot
method includes steps of: establishing an order of interrupt
vectors for an interruption according to an order of the BBS
tables of the hardware peripherals by the computer system
when the computer system performs a power-on self-test of a
BIOS; preserving a plurality of empty spaces in a first address
space of amemory in the computer system when the hardware
peripherals are being initialized, wherein the empty spaces
are serial or not serial; inserting the BBS tables into the empty
spaces according to a specific order when the initialized hard-
ware peripherals are a plurality of first hardware peripherals,
and inserting the BBS tables into the first address space
except the empty spaces sequentially when the initialized
hardware peripherals are not the first hardware peripherals, to
sort the BBS tables according to a relative serial order;
enabling a second hardware peripheral of the hardware
peripherals and disabling the other hardware peripherals in a
setup interface of the BIOS by the BIOS; booting a preboot
execution environment via the second hardware peripheral to
selectively install a remote operating system into one of the
first hardware peripherals; rebooting the computer system
after the remote operating system is installed in to the one of
the first hardware peripherals; and booting the remote oper-
ating system under the preboot execution environment via the
first hardware peripheral, which has installed with the remote
operating system, when the second hardware peripheral boots
the preboot execution environment.

According to an embodiment, the disclosure also provides
a computer system which includes: a plurality of hardware
peripherals disposed in the computer system and comprising
first hardware peripherals and a second hardware peripheral,
and each of the hardware peripherals being configured to
provide a BBS table; a memory comprising a first address
space comprising a plurality of empty spaces; and a BIOS.
When the computer system is powered on, the BIOS performs
a power-on self-test and establishes an order of interrupt
vectors for an interruption according to an order of the BBS
tables of the hardware peripherals. When the hardware
peripherals is being initialized, there is a plurality of empty
spaces preserved in the first address space in the memory, and
the empty spaces are serial or not serial. If the initialized
hardware peripherals are the first hardware peripherals, the
BBS tables of the first hardware peripherals are inserted into
the empty spaces according to a specific order to reestablish
new interrupt vectors of the hardware peripherals for the
BIOS to sort the order of the BBS tables, and if the initialized
hardware peripherals are not the first hardware peripherals,
the BBS tables of the hardware peripherals are inserted into
the first address space except the empty spaces sequentially to
sortthe BBS tables of the first hardware peripherals according
to a relative serial order. Then, the BIOS enables a second
hardware peripheral of the hardware peripherals and disables
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the other hardware peripherals in a setup interface of the
BIOS, and after the computer system boots the preboot
execution environment via the second hardware peripheral to
selectively install a remote operating system into one of the
first hardware peripherals in the computer system, the com-
puter system is rebooted. When the rebooted computer sys-
tem reboots the preboot execution environment via the sec-
ond hardware peripheral, the rebooted computer system
under the preboot execution environment selectively boots
the remote operating system via the first hardware peripheral
which is installed with the remote operating system, and
when the rebooted computer system reboots the preboot
execution environment via the second hardware peripheral
unsuccessfully, the second hardware peripheral continues
rebooting the preboot execution environment to boot the
remote operating system until the remote operating system is
booted successfully.

As set forth above, the disclosure may preserve many
empty spaces in the first address space, and whenever the
hardware peripheral having the highest priority is initialized,
the BBS table of this hardware peripheral is inserted into the
first empty space. Herein, the entry address of the interruption
instruction of this hardware peripheral will be invoked so that
this hardware peripheral will be first identified in the preboot
execution environment. Moreover, in the disclosure, since the
hardware peripherals except the hardware peripheral which
supports the preboot execution environment are disabled in
the boot menu. When the host device installs the remote
operating system, only the hardware peripheral supporting
the preboot execution environment will be booted. Mean-
while, other hardware peripherals can be identified and
booted in the preboot execution environment according to
their priority.

BRIEF DESCRIPTION OF THE DRAWINGS

The present disclosure will become more fully understood
from the detailed description given herein below for illustra-
tion only and thus does not limit the present disclosure,
wherein:

FIG. 1A is a schematic view of a boot menu before a
conventional host device is installed with an operating sys-
tem;

FIG. 1B is a schematic view of the boot menu after the
conventional host device is installed with an operating sys-
tem;

FIG. 2 is block diagram of a computer system according to
one embodiment of the disclosure;

FIG. 3 is a schematic view of a first address space accord-
ing to one embodiment;

FIG. 4 is a schematic view of the setting in a boot menu of
a host device according to one embodiment;

FIG. 5 is a schematic view of an interface of a disk oper-
ating system of a host device according to one embodiment;
and

FIG. 6 is aflowchart of a boot method of a computer system
according to one embodiment.

DETAILED DESCRIPTION

In the following detailed description, for purposes of
explanation, numerous specific details are set forth in order to
provide a thorough understanding of the disclosed embodi-
ments. It will be apparent, however, that one or more embodi-
ments may be practiced without these specific details. In other
instances, well-known structures and devices are schemati-
cally shown in order to simplify the drawing.
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FIG. 2 is block diagram of a computer system according to
one embodiment of the disclosure. In FIG. 2, a computer
system 1 is, for example, a desktop computer, a notebook, an
all-in-one personal computer (AIO PC) or a network com-
puter. The computer system 1 includes one or more first
hardware peripherals 10, a second hardware peripheral 12, a
memory 14 and a BIOS chip 16. The BIOS chip 16 clectri-
cally connects to the first hardware peripheral 10, the second
hardware peripheral 12 and the memory 14. The detailed
description of components in the computer system 1 is shown
below.

The one or more first hardware peripherals 10 and the
second hardware peripheral 12 are disposed in the computer
system 1, and each of the hardware peripherals provides a
basic input output system (BIOS) boot specification table
(BBS tables). The order of the BBS tables can indicate the
order of the boot sequence of the hardware peripheral. The
first hardware peripheral 10 is, for example, a SAS hard disk
drive (HDD), a PCIE HDD, an universal serial bus (USB), or
a SATA (serial advanced technology attachment) HDD which
is directly connected to a computer main board or is electri-
cally connected to a SAS HDD and a computer main board
through an expansion card for external storages. The second
hardware peripheral 12 is, for example, a network card (or
called as a network interface card or a network interface
controller) supporting a preboot execution environment
(PXE), that is, the second hardware peripheral 12 can be a
network card capable of being booted through a network. The
preboot execution environment herein is based on a remote
program load (RPL) technology in the network technology
and is adapted to a host device which does not have its boot
system or hard disk drives, so that the host device can be
booted through remote servers and use data in the remote
servers. Also, the preboot execution environment can perform
the installation of operating systems and application pro-
grams through the remote servers.

The disclosure has no limitations on a quantity of hardware
peripherals in the host device. In other words, the host device
can include other hardware peripherals, for example, which
can be interface cards (or called as adapters), such as HDD’s,
floppy disks, optical disk drives, display cards or network
cards, or buses, such as universal serial buses or IEEE 1394
buses (or called as fire wires). Each hardware peripheral in the
computer system 1 provides a BIOS boot specification table
(BBS table). The order of these BBS tables indicates the order
of these hardware peripherals being booted.

The memory 14 can store information about the host device
and include a first address space 140 for storing the BBS
tables provided by hardware peripherals. In the first address
space 140, there is a plurality of empty spaces 1400 pre-
served, as shown in FI1G. 3. FIG. 3 is a schematic view of a first
address space according to one embodiment. For example,
the memory 14 is a non-volatile memory, such as a program-
mable read-only memory (PROM), an erasable program-
mable read-only memory (EPROM), an electrically erasable
programmable read-only memory (EEPROM) or a flash
memory, or a volatile memory, such as a dynamic random
access memory (DRAM) or a static random access memory
(SRAM). The empty spaces 1400 can be serial or not serial.

The BIOS chip 16 can execute a BIOS. When the computer
system 1 is being booted to perform a power-on self-test (i.e.
BIOS POST) of the BIOS, the BIOS chip 16 will establish an
order of interrupt vectors for an interruption according to the
order of the BBS tables provided by the hardware peripherals
including the one or more first hardware peripherals 10 and
the second hardware peripheral 12.
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When the hardware peripherals are being initialized, there
are the empty spaces 1400 preserved in the first address space
140 in the memory 14. Assume that a quantity of the one or
more first hardware peripherals 10 is plural. If the initialized
hardware peripherals are the first hardware peripherals 10, the
BBS tables of the first hardware peripherals 10 are inserted
into the empty spaces 1400 according to a specific order, so
that the BIOS can obtain current interrupt vectors (i.e. new
interrupt vectors) of the hardware peripherals to sort the BBS
tables. If the initialized hardware peripherals are not the first
hardware peripherals 10, the BBS tables of the hardware
peripheral are sequentially inserted into an address space
1402, i.c. the first address space 140 expect the empty spaces
1400, and the BBS tables of the first hardware peripherals 10
are sorted according to a relative serial order.

In other words, the computer system 1 preserves an empty
address space (i.e. one empty space 1400) before each of the
address spaces 1402 storing the BBS tables of all of the
hardware peripherals, and the BBS tables of all of the hard-
ware peripherals in the first address spaces 142 are sorted.
Whenever the computer system 1 initializes one first hard-
ware peripheral 10, the computer system 1 inserts the content
of the BBS table of the first hardware peripheral 10 into one
empty space 1400. Thus, the entry address of the interruption
(e.g. INT 13h) of the first hardware peripheral 10 will be use
first, and then this first hardware peripheral 10 will be
acquired or identified first under the preboot execution envi-
ronment.

The BIOS uses the interruption according to the entry
address of interruption in the BBS table and copies a master
bootstrap record (MBR) of the first hardware peripheral 10 to
the second address space (not shown in drawings) in the
memory 14, to authorize a master bootstrap loader (MBL) in
the master bootstrap record to search for an active partition.
When the authorized master bootstrap loader searches out the
active partition, the BIOS authorizes a secondary bootstrap
loader in the active partition instead of the master bootstrap
loader to activate the remote operating system. For example,
the second address space includes address spaces of 0000h:
7CO00h in the memory 14.

In the disclosure, there is no limitation on a quantity of the
BBS tables of the hardware peripherals stored in the empty
spaces 1400. In other words, the empty spaces 1400 can store
the BBS table of at least one hardware peripheral. The inter-
ruption is, for example, INT 13 which is a disk basic input
output interruption provided by the BIOS and can provide
hard disk drives with reading services, writing services and
formatting services in the art.

Subsequently, the BIOS disables the hardware peripherals
except the second hardware peripheral 12. Therefore, there is
only one boot option for the second hardware peripheral 12
remained in a setup interface of the BIOS, and the computer
system 1 boots its operating system via only the second hard-
ware peripheral 12, as shown in FIG. 4. FIG. 4 is a schematic
view of the setting in a boot menu of a host device according
to one embodiment. In FIG. 4, a boot menu 20 in the setup
interface of the BIOS shows boot option priorities repre-
sented by a first boot option (Boot Option #1), a second boot
option (Boot Option #2) and a third boot option (Boot Option
#3). The second boot option and the third boot option are
disabled, and only the first boot option is enabled. In other
words, the BIOS disables the hardware peripherals except the
second hardware peripheral 12 by setting the attributes of
load options (EFI_LOAD_OPTION) of an extensible firm-
ware interface which is provided by every hardware periph-
eral, to be 0, and the setting is recorded in firmware codes of
the BIOS. Moreover, the text of “IBA XE Slot 0400 v2196”
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related to the first boot option is an example to represent the
model of the second hardware peripheral 12 (i.e. the network
card supporting the preboot execution environment), and the
block 30 in the interface of the BIOS provides users with, for
example, footnotes of function keys.

Then, the computer system 1 boots the preboot execution
environment via the second hardware peripheral 12 and selec-
tively installs a remote operating system into one of the first
hardware peripherals 10 in the computer system 1. After the
remote operating system is installed into this first hardware
peripheral 10, the computer system 1 is rebooted. Accord-
ingly, when the computer system 1 reboots the preboot execu-
tion environment via the second hardware peripheral, the
computer system 1 boots its operating system under the pre-
boot execution environment via the first hardware peripheral
10 which has been installed with the remote operating system.
If the remote operating system is installed into the first hard-
ware peripheral 10 not having the first priority, the boot of the
preboot execution environment via the first hardware periph-
eral 10 not having the first priority is unsuccessful, and then
the computer system 1 will continue to search for a next first
hardware peripheral 10 in the sequence of the first hardware
peripherals 10 until the first hardware peripheral 10 having
the first priority is searched out. Then, the first hardware
peripheral 10 which has the first priority and is installed with
the remote operating system, will activate the preboot execu-
tion environment. Therefore, the computer system 1 does not
need to be booted many times and edit the order of boot
options, and when the second hardware peripheral 12 fails,
other hardware peripherals will not be booted. In other words,
the remote operating system will be installed into one first
hardware peripheral 10 having the highest priority in the
computer system 1 when the computer system 1 boots the
preboot execution environment via the second hardware
peripheral 12, and the computer system 1 is rebooted after the
remote operating system is installed to reactivate the preboot
execution environment via the second hardware peripheral
12. The computer system 1 then boots its operating system
under the rebooted preboot execution environment via the
first hardware peripheral 10 having the highest priority and
being installed with the remote operating system.

In this way, when the computer system 1 is performing its
operating system or installing application programs, only the
network card (i.e. the second hardware peripheral 12) sup-
porting the preboot execution environment will be booted and
meanwhile all of the hardware peripheral (including the first
hardware peripheral 10) corresponding to the empty spaces
1400 can be identified in the preboot execution environment,
as shown in FIG. 5. FIG. 5 is a schematic view of an interface
of a disk operating system of a host device according to one
embodiment and shows the hardware peripherals, which the
host device can sense, in the interface of the disk operating
system. In other words, the computer system 1 under the disk
operating system (DOS) of the preboot execution environ-
ment acquires information about all of the first hardware
peripherals 10 in the computer system 1 and selects one of the
first hardware peripherals 10 according to the acquired infor-
mation to install the remote operating system. Generally, the
first hardware peripheral 10 having the first priority will be
selected to be installed with the remote operating system, and
the computer system 1 will boots its operation system via the
first hardware peripheral 10 having the first priority.

Moreover, the option read-only memory for the second
hardware peripheral 12 to activate the preboot execution envi-
ronment is in the BIOS or is in the firmware of the second
hardware peripheral 12 (i.e. the network card firmware). The
processing program that the BIOS establishes the order of
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interrupt vectors of the interruption according to the BBS
tables of the hardware peripheral, is at a driver execution
environment (DXE) stage of the power-on self-test of the
BIOS performed by the computer system 1, and the process-
ing program that the BIOS disables the hardware peripherals
except the second hardware peripheral 12, is at a boot device
selection (BDS) stage of the power-on self-test of the BIOS
performed by the computer system 1. Because the boot pro-
cedure (including the power-on self-test of the BIOS) for the
remote operating system is known in the art and thus, will not
be described hereinafter.

FIG. 6 is aflowchart of a boot method of a computer system
according to one embodiment. The boot method is applied to
a computer system which includes a plurality of hardware
peripherals (including one or more first hardware peripherals
and a second hardware peripheral). Each of the hardware
peripherals provides a BBS table. Referring to FIG. 2 to FIG.
6, the detailed description of the boot method applied to the
computer system 1 is illustrated below.

Firstly, in step S600, the computer system 1 establishes an
order of interrupt vectors for an interruption according to an
order ofthe BBS tables provided by the hardware peripherals.
The aforementioned interruption is INT 13 which is a disk
basic input output interruption provided by the BIOS. In step
S602, when the hardware peripherals are being initialized,
there is a plurality of empty spaces 1400 preserved in the first
address space 140 in the memory 14 in the computer system
1, as shown in FIG. 3. Whenever one hardware peripheral is
initialized and is the first hardware peripheral 10, the BBS
table of this first hardware peripheral 10 will be inserted into
one of the empty spaces 1400 which has a preset priority.
Whenever one hardware peripheral is initialized and is not the
first hardware peripheral 10, the BBS table of this hardware
peripheral will be inserted into the address space 1402, i.e. the
first address space except the empty spaces 1400. Therefore,
the BBS tables of the first hardware peripherals 10 can be
sorted in a relative serial order.

In step S604, the BIOS disables the hardware peripherals
except the second hardware peripheral 12. Therefore, only the
boot option of the second hardware peripheral 12 is remained
in boot options of the setup interface of the BIOS, and the
computer system 1 boots via only the second hardware
peripheral 12, as shown in FIG. 4. In step S606, the computer
system 1 boots the preboot execution environment via the
second hardware peripheral 12 and selects the first hardware
peripheral 10 to install a remote operating system into the
selected first hardware peripheral 10, and the computer sys-
tem 1 is booted after the remote operating system is installed.
In an alternative exemplary embodiment, if the quantity of
first hardware peripherals 10 in the computer system 1 is
plural, the remote operating system can be installed into one
of the first hardware peripherals 10.

In step S608, when the computer system 1 reboots the
preboot execution environment via the second hardware
peripheral 12, the computer system 1 under the preboot
execution environment boots its operating system via the first
hardware peripheral 10 which is installed with the remote
operating system. Assume the computer system 1 includes a
plurality of hard disk drives. If the remote operating system is
installed into the HDD not related to the first boot option, the
boot of the HDD not related to the first boot option will fail in
the preboot execution environment. If the remote operating
system is installed into the HDD related to the first boot
option, the HDD related to the first boot option will activate
the remote operating system. In one embodiment, the BIOS
invokes an interruption according to an entry address for the
interruption in the BBS table and copies a master bootstrap
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record of the first hardware peripheral 10 to the second
address space 1402 in the memory 14, so that a master boot-
strap loader in the master bootstrap record is authorized to
search for an active partition. When the master bootstrap
loader searches out the active partition, a secondary bootstrap
loader in the active partition will be authorized master boot-
strap loader instead of the master bootstrap loader to activate
the remote operating system. For example, the second address
space 1402 includes address spaces of 0000h:7CO00h in the
memory 14.

In one embodiment, the computer system 1 acquires infor-
mation about all first hardware peripherals 10 under a disk
operating system of the preboot execution environment and
selects one first hardware peripheral 10 according to the
acquired information to install the remote operating system
into the selected first hardware peripheral 10. In one embodi-
ment, the step S604, where the BIOS disables the hardware
peripherals except the second hardware peripheral 12, is per-
formed by setting attributes of load options (EFI_LOAD_OP-
TION) of an extensible firmware interface provided by every
hardware peripheral to be 0, and the setting is recorded in
firmware codes of the BIOS.

In one embodiment, the first hardware peripheral 10 is a
HDD, and the second hardware peripheral 12 is a network
card supporting the preboot execution environment. In one
embodiment, an option read-only memory for the second
hardware peripheral 12 to execute the preboot execution envi-
ronment is in the BIOS or in network card firmware. In one
embodiment, when the computer system 1 boots the preboot
execution environment via the second hardware peripheral
12, the remote operating system is installed into the first
hardware peripheral 10 having the highest priority, and then
the computer system 1 is rebooted. When the computer sys-
tem 1 reboots the preboot execution environment via the
second hardware peripheral 12, the first hardware peripheral
10, which has the highest priority and is installed with the
remote operating system, boots the remote operating system
under the preboot execution environment.

Moreover, in one embodiment, the step S600, where the
BIOS establishes the order of interrupt vectors of the inter-
ruption according to the order of the BBS tables of the hard-
ware peripherals, is at a DXE stage of the power-on self-test
for the BIOS performed by the computer system 1, and the
step S604, where the BIOS disables the hardware peripherals
except the second hardware peripheral 12, is at a BDS stage of
the power-on self-test for the BIOS performed by the com-
puter system 1.

In view of the above embodiments, the computer system
and the boot method thereof in the disclosure preserve a
plurality of empty spaces in the first address space, and when-
ever the hardware peripheral having the highest priority is
initialized, insert the BBS table of this hardware peripheral
into the first empty space. Herein, the entry address of the
interruption instruction of this hardware peripheral will be
invoked so that this hardware peripheral will be first identified
in the preboot execution environment. Moreover, in the dis-
closure, since the hardware peripherals except the hardware
peripheral which supports the preboot execution environment
are disabled in the boot menu, when the host device installs
the remote operating system, only the hardware peripheral
supporting the preboot execution environment will be booted.
Meanwhile, other hardware peripherals can be identified and
booted in the preboot execution environment according to
their priority. In this way, when the remote operating system
is being installed, the computer system will not be rebooted
many times and the order of boot options will be edited.
Moreover, when the preboot execution environment is booted
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unsuccessfully, other hardware peripherals will not be booted
and only the hardware peripheral supporting the preboot
execution environment will be rebooted repeatedly. Also,
information about all of the hardware peripherals in the host
device may be acquired much easily.

What is claimed is:
1. A boot method for a computer system which comprises
a plurality of hardware peripherals each of which provides a
basic input output system (BIOS) boot specification (BBS)
table, comprising:
establishing an order of interrupt vectors for an interrup-
tion according to an order of the BBS tables of the
hardware peripherals by the computer system when the
computer system performs a power-on self-test of a
BIOS;

preserving a plurality of empty spaces in a first address
space of a memory in the computer system when the
hardware peripherals are being initialized, wherein the
empty spaces are serial or not serial;

inserting the BBS tables into the empty spaces according to

a specific order when the initialized hardware peripher-
als are a plurality of first hardware peripherals, and
inserting the BBS tables into the first address space
except the empty spaces sequentially when the initial-
ized hardware peripherals are not the first hardware
peripherals, to sort the BBS tables according to a relative
serial order;

enabling a second hardware peripheral of the hardware

peripherals and disabling the other hardware peripherals
in a setup interface of the BIOS by the BIOS;
booting a preboot execution environment via the second
hardware peripheral to selectively install a remote oper-
ating system into one of the first hardware peripherals;

rebooting the computer system after the remote operating
system is installed in to the one of the first hardware
peripherals; and
booting the remote operating system under the preboot
execution environment via the first hardware peripheral,
which has installed with the remote operating system,
when the second hardware peripheral boots the preboot
execution environment.
2. The boot method according to claim 1, further compris-
ing:
invoking the interruption according to an entry address for
the interruption in the BBS table by the BIOS, and
copying a master bootstrap record of the first hardware
peripheral to a second address space of the memory, to
authorize a master bootstrap loader in the master boot-
strap record to search for an active partition; and

authoring a secondary bootstrap loader in the active parti-
tion instead of the master bootstrap loader to activate the
remote operating system when the master bootstrap
loader searches out the active partition.

3. The boot method according to claim 1, wherein the
computer system boots the preboot execution environment
via the second hardware peripheral; the remote operating
system is installed to the first hardware peripheral having the
highest priority in the computer system; the computer system
is rebooted after the remote operating system is installed to
the first hardware peripheral having the highest priority in the
computer system; and when the computer system reboots the
preboot execution environment via the second hardware
peripheral, the first hardware peripheral having the highest
priority and installed with the remote operating system boots
the remote operating system under the rebooted preboot
execution environment.
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4. The boot method according to claim 1, wherein the
computer system acquires information about all of the first
hardware peripherals in the computer system and selects one
of the first hardware peripherals according to the acquired
information to install the remote operating system in the
selected first hardware peripheral under a disk operating sys-
tem of the preboot execution environment.

5. The boot method according to claim 1, wherein the BIOS
disables the hardware peripherals except the second hardware
peripheral by setting attributes of load options of an exten-
sible firmware interface provided by each of the hardware
peripherals to be 0, and the setting of the attributes are embed-
ded at firmware codes of the BIOS.

6. The boot method according to claim 1, wherein the first
hardware peripheral is a hard disk drive, and the second
hardware peripheral is a network card supporting the preboot
execution environment.

7. The boot method according to claim 1, wherein an option
read-only memory for the second hardware peripheral to
activate the preboot execution environment is in the BIOS or
in network card firmware of the second hardware peripheral.

8. The boot method according to claim 1, wherein the
interruption is a disk basic input output interruption provided
by the BIOS.

9. The boot method according to claim 1, wherein the step
that the BIOS establishes the order of interrupt vectors cor-
responding to the interruption according to the BBS table of
the hardware peripherals, is in a DXE stage that the computer
system performs the power-on self-test on the BIOS, and the
step that the BIOS disables the hardware peripherals except
the second hardware peripheral, is in a BDS stage that the
computer system performs the power-on self-test on the
BIOS.

10. A computer system, comprising:

a plurality of hardware peripherals disposed in the com-
puter system and comprising a first hardware peripheral
and a second hardware peripheral, and each of the hard-
ware peripherals being configured to provide a BBS
table;

a memory comprising a first address space for storing the
BBS tables, wherein the first address space comprises a
plurality of empty spaces; and

a BIOS;

wherein when the computer system is powered on, the
BIOS performs a power-on self-test and establishes an
order of interrupt vectors for an interruption according
to an order of the BBS tables of the hardware peripher-
als;

when the hardware peripherals is being initialized, there is
aplurality of empty spaces preserved in the first address
space in the memory, and the empty spaces are serial or
not serial;

ifthe initialized hardware peripherals are the firsthardware
peripherals, the BBS tables of the first hardware periph-
erals are inserted into the empty spaces according to a
specific order to reestablish new interrupt vectors of the
hardware peripherals for the BIOS to sort the order of the
BBS tables, and if the initialized hardware peripherals
are not the first hardware peripherals, the BBS tables of
the hardware peripherals are sequentially inserted into
the first address space except the empty spaces to sort the
BBS tables of the firsthardware peripherals according to
a relative serial order;

the BIOS enables a second hardware peripheral of the
hardware peripherals and disables the other hardware
peripherals in an setup interface of the BIOS, and after
the computer system boots the preboot execution envi-
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ronment via the second hardware peripheral to selec-
tively install a remote operating system into one of the
first hardware peripherals in the computer system, the
computer system is rebooted; and

when the rebooted computer system reboots the preboot

execution environment via the second hardware periph-
eral, the rebooted computer system under the preboot
execution environment selectively boots the remote
operating system via the first hardware peripheral which
is installed with the remote operating system, and when
the rebooted computer system reboots the preboot
execution environment via the second hardware periph-
eral unsuccessfully, the second hardware peripheral
continues rebooting the preboot execution environment
to boot the remote operating system until the remote
operating system is booted successfully.

11. The computer system according to claim 10, wherein
the BIOS invokes the interruption according to an entry
address of the interruption in the BBS table, and copies a
master bootstrap record of the first hardware peripheral to a
second address space of the memory, to authorize a master
bootstrap loader in the master bootstrap record to search for
an active partition; and when the master bootstrap loader
searches out the active partition, the BIOS authorizes a sec-
ondary bootstrap loader in the active partition instead of the
master bootstrap loader to activate the remote operating sys-
tem.

12. The computer system according to claim 10, wherein
the computer system boots the preboot execution environ-
ment via the second hardware peripheral; the remote operat-
ing system is installed to the first hardware peripheral having
the highest priority in the computer system; the computer
system is rebooted after the remote operating system is
installed to the first hardware peripheral having the highest
priority in the computer system; and when the computer
system reboots the preboot execution environment via the
second hardware peripheral, the first hardware peripheral
having the highest priority and installed with the remote
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operating system boots the remote operating system under the
rebooted preboot execution environment.

13. The computer system according to claim 10, wherein
the computer system acquires information about all of the
first hardware peripherals in the computer system and selects
the one of the first hardware peripherals to install the remote
operating system in the selected first hardware peripheral
according to the acquired information under a disk operating
system of the preboot execution environment.

14. The computer system according to claim 10, wherein
the BIOS disables the hardware peripherals except the second
hardware peripheral by setting attributes of load options of an
extensible firmware interface provided by each of the hard-
ware peripherals to be 0, and the setting of the attributes are
performed at firmware codes of the BIOS.

15. The computer system according to claim 10, wherein
the first hardware peripheral is a hard disk drive, and the
second hardware peripheral is a network card supporting the
preboot execution environment.

16. The computer system according to claim 10, wherein
an option read-only memory for the second hardware periph-
eral to activate the preboot execution environment is in the
BIOS or in network card firmware of the second hardware
peripheral.

17. The computer system according to claim 10, wherein
the interruption is a disk basic input output interruption pro-
vided by the BIOS.

18. The computer system according to claim 10, wherein a
processing program that the BIOS establishes the order of
interrupt vectors corresponding to the interruption according
to the BBS table of the hardware peripherals, is in a DXE
stage that the computer system performs the power-on self-
test on the BIOS, and a processing program that the BIOS
disables the hardware peripherals except the second hardware
peripheral, is in a BDS stage that the computer system per-
forms the power-on self-test on the BIOS.
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